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(54) RADIATION SCANNING SYSTEM 

(71) We, BARR AND STROUD LIMITED, a British Company, of Caxton 
Street, Anniesland, Glasgow, G13 1HZ, Great Britain, do hereby declare the inven- 
tion, for which we pray that a patent may be granted to us, and the method by which 
it is to be performed, to be particularly described in and by the following statement: — 
5 This invention relates to apparatus for use in a radiation scanning system and in 5 

particular to different forms of optomechanical reflectors which are used in the optical 
and/or infra-red waveband. 

According to the present invention mere is provided apparatus for use in a radia- 
tion scanning system comprising an objective device forming convergent radiation from 
10 a field of view, a radiation detector, and an optical scan means which is arranged to 10 
scan convergent radiation from said field of view across said detector, said scan means 
comprising: 

a first drum which is rota table about a first axis, a first set of optical members 
mounted on said first drum and defining a plurality of first planar reflective 
15 surfaces, 15 

a second drum which is rotatable about a second axis extending parallel to and 
spaced from said first axis, a second set of optical members mounted on said 
second drum and defining a plurality of second planar reflective s u r f aces, 
drive means for rotating said first drum sequentially to move each of said first 
20 optical members through a first reflector station, and for rotating said second 20 

arum sequentially to move each of said second optical members through a 
second reflector station, wherein die first and second reflector stations are 
axaally spaced, and, in use, convergent radiation from said field of view is 
directed by said objective device to enter said detector, after sequential 
25 reflection at said first and second reflector stations, in a cone of radiation 25 

having a stationary axis. 
Conveniently, said drums each have the same number of planar reflective surfaces 
and are arranged for rotation at the same angular velocity in the same direction. 
Alternatively, said drums have different numbers of planar reflective surfaces and are 
30 arranged for asynchronous rotation in the same direction. 30 
Embodiments of the present invention will now be described by way of example 
with reference to the accompanying drawings, in which: 
Fig. 1 dia^ranimatically illustrates a first embodiment; 
Fig. 2 is a plan view of Fig. 1; 
35 Fg. 3 is a diagram which is useful in understanding the principles underlying the 35 

present invention; 

Fig. 4 diagrarnmaticaUy illustrates a second embodiment; 
Fig. 5 illustrates the second embodiment in greater detail; 
Fig. 6 diagrammatically illustrates an optical equivalent using only a single 
40 rotating drum; *0 
Fig. 7 illustrates a practical arrangement of a Fig. 6 system; 
Fig. 8 diagrammatically illustrates a modification of the Fig. 6 system; 
Fig. 9 diagrammatically illustrates a third embodiment; 
Fig. 10 illustrates a first modification of Fig. 9; 
45 Fig, 11 illustrates a second modification of Fig. 9; and m 45 

Fig. 12 shows a scanning system having 1st and 2nd directions of scan. 
The first embodiment of radiation scanner illustrated in the drawings comprises a 
detector 10 and a rotary assembly 11 by means of which radiation from an objective 
lens 12 located in a field of view is scanned across the detector 10. The assembly 11 



" comprises a first drum 13 arranged to rotate about^ M £^Jg$V^ t 
So 15 «* of which » ^E^JTn^ Kd *^ * e * enw 5* 
reflective JP*™T u - 17 being separated by a distance d. 



It en be «3 can be 

me components of mis ^^'""Tiy,, direction of rotation being 
adeved & synchronous ^^^^^^^IraSn^ an elementary 
me same for Wi drums, ^elecenma^s desciipnve a raman^ wfaich fc 

.Sd S^is produced tf the algebraic equation is satisfied: 

2d=r»— r, 

where the coordinate axes are as illustrated in Kg. J J^dSSta 

JeSgaxkH 17 to me pertaining mirrror 15, 18. 

Fig. 3 shows seven, different ^^^^^J^THt 
wherein 6 the foregoing criteria arejacsfi ed. It wffl be noted J^*"™*^ 2 ^ 
Fig. 3 is the arrangement de^rft«l « J™ ™J StiSerfw of die drums 13 and 
various arrangements A to G ■* F* 3 J^^^^rf rotation of the two drums 
16 as the size of the largerj drum 13 reduces in size from 

remaining spaced apart by the ^^f/^f^ 16 ^gressivdy reduces » zero 
arrangement A, through B to ^ wc sac JLfi) mea through E, and 

Ser (arrangement Q. Progressing again ^ ranged to be 

F toG the smaller drum 13 1 ^nf-n be 
Sa SeLn" SWT £ « wLro *e drums 13 and 16 aro of 

^wlutthe arrangements of Fig. 3 the two drums ^ff^SSSSSfSSt 



SWt"»'flS«*A Mfc^S 20 may be aba 
reflective or refractive, :ii tfet ^ a ^H in Fie. 5 a drive shaft 21 driven by a 

radiation entering the detector does so « 8 yarume ^ ffi f rf rotational 
centridty' is lost To correct for ^^^^d^mThave differing numbers 
assembly may be provided wherein the inner ana outer h aiu r» _^ substantial tele- 
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fom ^ — - — - drum of radius r, has * minors and the drum of radios t. 

has m minors the required condition js : 

-IV ■! -&]'-[*]* 

. ^ Wff a nrranpement G is such that the dimensions of the two drums 
reflective drum. Speancauy, xnc ape* rVinc# . nnpnt i v a. two rotating drums 10 

in mVf!»he«: a dram 30 which is rotatable about an axis 31 carries a Pf"™!"* « 
S^ST^ M torn a field of view and rendered »nver^by ate^ 33 
K&cK a first time from a mirror 32 ^r^lwSill Ate 
Ae formrf a pair of mirrors having their apex 35 lying parallel to the axis *LAner 



15 



20 



45 



50 



30 



jTby^tt Ixror^d passes into the detector 10 in a d«ctH» normal to the 

JU b the pnsm ^\-Xl^^%^ d ^ S 55 
55 being formed on a pnsm alternative arrange- 

SrL^Sb. TelemenTmay be utilised as will be described with reference to Fig. 12 or 



1,522,139 



!± ^.iSS at r^utodfer a ^d scanner if successive mtaor paira 
secondary . d ^° D ft !^ ^d^H« displaced in a direction parallel to the axes of 
J^JrS ma?*? bf dtnTm^n * a£ngtment of ^- the movement for 
«n ^L^place in a radial direction, but distortion occurs. 

pair 65 the rafliaoon ^ ™ Lading comer cube 66 is 

motor 63 and thus is held in synchronism with the primary scanning movemcn 

? aSuS S^m^rSation scanning system comprising an objective d^e 
forrnhg fSSSrJSta from a field of view, a demand «opucJ 

scaTmeans which is arranged to scan convergent radiation from said field <* view 

mounted on said first drum and denning a plurality of first planar reflective 

a sec^d'^m which is rotatable about a second » cztc^p^lkl to and 
spaced from said first axis, a second set of opucal mOTb ^J^S^a. 
i™d drum and defining a plurality of second planar reflective surfaces, 
^rivJ^ns to routing said first drum sequentially to move each of sudfint 
toV \S memb^^>Si a first reflect station, and for rotating said second 
d^uTsSuentially to move each of said second optical « 
Sd Sector station, wherein the first and second reflecte f**"^ « 
SSy spaced, and, in use, convergent radiation fxoms«d fidd <rf vkw « 
directed by said objective device to enter said detector, jtf« sequennai 
X-tion at said first and second reflector stations, in a cone of radiation 

2 Ap^i tf Oahn 1, wherein the number ^ptic^^rsin 

said firsf ami second sets is the same and said drive means provide synchronous rota- 

^ f WaSuTas claimed in either preceding claim, wherein said first drum isan 
annuiar^E? SdSL set of. optical members is minted on the mner pen- 
^ m hereof with said planar reflective surfaces inwardly facing 
^4./Cf.K in any preceding cl^ wher^ said^l aetd cgeri 
members fe mounted on the outer periphery of sa.d second drum with said planar 

"daffil'r^alm 4, wherein said objective device^ said 
M 4^SonSd second reflector sottion, and a relay opac device is Inter- 
rm«d between me second reflector station and said detector. 
P fi.^S^tus asdaimed in any preceding claim, wherein said first drum las n, 
numher rfrefleSve surface each of which extends perpendicular to a radius of said 
CfSinf Effta£dS\ perpendicular distance * 1~ * *^ J^S"* 
saii wend drum has n, number of reflective surfaces each of which exto^ per- 
i^aTtoVraQius of said second drum and is located at a perpendicular distance 
HronTme second axis of rotation, and the distance between the first and 
m a phne paSadicular to said axes is d, and the detector istocated at ^distance « 
^ P m7&s7roQtional axis when measured in a plane perpendicular to the said 
axis such that the following condition holds : 



5 
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7. Apparatus as claimed in Claim 6, wherein n t and said drive means is 
arranged to drive said drums at the same angular velocity in the same direction. 

8. Apparatus as claimed in Claim 6, wherein n^n, and said drive means is 

5 arranged to drive said drums as synchronously in the same direction. 5 

9. Apparatus as' daimed in any one of Claims 1 to 5, wherein each said optical 
member has two planar reflective surfaces mutually disposed at right angles to each 
other. 

10. Apparatus as daimed in Claim 9, wherein each optical member comprises a 

10 prism on which said two planar reflective surfaces are located. 10 

11. Apparatus for use in a radiation scanning system, and substantially as herein- 
before described by way of example with reference to any one of the embodiments 
illustrated in Figs. 1 — 5 or 9 — 1 1 of the accompanying drawings. 

FITZPATRICKS, 
Chartered Patent Agents, 
14—18 Cadogan Street, 
Glasgow, G2 6QW. 
and 

Warwick House, 
Warwick Court, 
London, WCLR 5DJ. 
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